Transverse two-dimensional images encoded on optical pulses are propagated through a frequency window of coupled-image-resonator-induced transparency. The optical images are stored and delayed by 10.6 ns, reflecting the tunable dispersion of the coupled resonator. The k -space bandwidth of the amplitude transfer function of the system is discussed in the presence of the offresonance Fano interference effect between the two resonators.
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With rapidly developing technologies required for practical implementation, coupled resonators have been attracting increasing attention for photonic devices, including optical delay lines, buffering, optical networks, rotation sensors, and optical computing schemes [1] [2] [3] [4] [5] [6] [7] . Specifically, slow light propagation in coupled resonator system is under intensive investigation to achieve large and tunable delay time, wide bandwidth, preservation of phase information and fast reconfigurable structures [2] . It is a challenging problem to extend the slow light technique in coupled resonator systems into two-dimensional image propagation, because all-optical methods for delaying images have great potential in many applications, including holography and optical pattern correlation measurements, or futuristic all-optical image router for large capacity image information. As a candidate to realize the delayed and stored image, coherently controlled quantum states in atoms, specifically, electromagnetic induced transparency (EIT) is a possible system [8] [9] [10] . Such atomic systems are, however, severely constrained to operate at only particular wavelength and have very limited bandwidth; hence, all-optical slow image propagation based on photonic structural dispersion is highly desired. A critical issue for coupled image resonator is, whether it is possible to transmit two-dimensional images through the coupled image resonator, avoiding the effect of diffraction.
Here, we experimentally demonstrate that transverse two-dimensional images encoded on optical pulses can be propagated and delayed through a coupled image resonator which represents an alloptical analogue of atomic EIT. ν are resonance frequencies of the first and second cavities, respectively, a sharp transmission peak appears at 2 ν in the otherwise opaque spectral region, exhibiting all-optical analogue of EIT [7] . As the laser frequency is scanned across the resonance, the reflected phase jump in Eq. (1) . This value is contrast to that of the single resonator, i.e. π and π 2 rad in the transmission and reflection configurations, respectively [11] , and indicates that we can improve the delay-bandwidth product in the coupled resonator over a single resonator.
A frequency tunable 532-nm continuous wave from Nd 3+ :YAG laser with a linewidth of 1 kHz was used as the light source and mode-hop-free tuning range was over 10 GHz. Transformlimited Gaussian temporal pulses of p t = 46 ns were generated using an electro-optic modulator.
The laser beam was expanded using two lenses, and an amplitude mask in the shape of a "Y" was inserted into the collimated beam. A neutral density filter of optical density of 0.1 was inserted in the first cavity in order to achieve a nearly critical coupling condition. The detuning between the first and second cavities, 12 ν ∆ , was controlled by tuning the cavity length of the second cavity. The 4 reflected images were detected using a cooled charge-coupled device camera and the temporal profile of images was measured using a streak camera. . While the observed delay in the present system is of the order of input pulse duration, it may be possible to lengthen the delay using a periodic array of coupled resonators. Such a system can be considered as a one-dimensional photonic crystal; and the results and the advantages of one dimensional photonic crystal may be applicable [13, 14] . The uniqueness of coupled resonator system may be used to break the delay-bandwidth limit via dynamic tuning of the individual coupled cavities [6] .
In conclusion, we have experimentally demonstrated the ability to propagate transverse twodimensional slow images through a coupled-resonator-induced transparency and also have described the development in achieving all-optical tunable image delay. The significance of coupled resonator system is that it is free from fundamental drawback such as atomic diffusion, though efforts are necessary for the complete elimination of diffraction effect on slow images [15] . The present 6 coupled resonator system used for the study is stable to observe the image propagation. However, more sophisticated technologies, such as modern etalon manufacturing techniques may be useful in practical applications. Alternative promising photonic structures may be bundled fiber optic image plate, in which fiber Bragg gratings can be implemented with the goal of diffraction free all-optical methods for delaying images. These photonic structures could have potential to practical image applications such as in holography to optically store, retrieve and process information. Fig. 2 (a) . Fig. 3 Experimental observation of temporal profile of the reflected image. The dashed and solid curves are the pulse profiles at two laser detuning frequencies, A and C, shown in Fig. 2(a) . The origin of the time axis, i.e., τ = 0, is taken at the pulse peak observed at the off-resonance frequency. 
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